Pholidota chinensis (Orchidaceae), commonly named as Shi-Xian-To ( ), is a kind of traditional medicinal plant distributed in the southeast of China. The plant has been well used as remedy of acute or chronic bronchitis, toothache and duodenal ulcer.
Results and Discussion
Pholidotol A (1), isolated as colorless needles, was assigned to possess a molecular formula of C 16 6 .19 (1H, s, H-6) and two aliphatic methylenes at d H 2.79 (2H, m) and 2.78 (2H, m) which were typical two methylene of dihydrostilbene. 5, 6) All of protonated carbon signals were assigned by the HMQC experiment. In the HMBC experiments, HMBC correlations from H-4Ј to d C 115.3 (C-2Ј) and 121.6 (C-6Ј), from H-5Ј to d C 143.7 (C-1Ј), d C 156.7 (C-3Ј), d C 112.6 (C-4Ј) and C-6Ј, from H-6Ј to C-2Ј, C-4Ј and d C 36.7 (C-a), from H-2Ј to C-3Ј, C-4Ј , C-a estimated the presence of 3Ј-hydroxyphenyl ring. The H-6 was correlated with d C 133.1 (C-2), d C 136.3 (C-4), d C 136.9 (C-5) and d C 32.4 (C-b), a methoxy signal (d H 3.69) was correlated with d C 136.9 (C-5) and a methylenedioxy signal (d H 5.81) was correlated with d C 134.6 (C-3) and d C 136.3 (C-4). These date suggested the presence of 2-hydroxy-3,4-methylenedioxy-5-methoxyphenyl moiety. In the difference nuclear Overhauser effect (NOE) experiment, NOEs were observed between d H 3.69 (OCH 3 ) and H-6; d H H-a H-b and H-6, H-2Ј and H-6Ј. From the above results, the structure of 1 was determined to be 2,3Ј-dihydroxy-5-methoxy-3,4-methylenedioxydihydrostilbene.
Pholidotol B (2) was obtained as colorless crystals and the molecular formula was determind to be C 17 H 16 The above results suggested that the structure of 1 was determined to be in those of 2 to be 2-hydroxy-5-methoxy-3,4,3Ј,4Ј-dimethylenedioxydihydrostilbene.
The other six compounds were identified to be 3,4Ј-dihy-droxy-5-methoxydihydrostilbene (3), 7) 3,4Ј-dihydroxy-4-methoxydihydrostilbene (4), 8) thunalbene (5), 9) trans-3-hydroxy-2Ј,3Ј,5-trimthoxystilbene (6), 10) resveratrol (7), 11) and 10) by comparison with literature spectral data.
Compounds 1-8 were examined for their 1,1-diphenyl-2-picrylhydrazil (DPPH) radical scavenging activity and NO production inhibitory activity. Quercetin was used as positive control.
12,13) Compounds 1-8 inhibited NO production with IC 50 values of 24.3, 17.1, 37.5, 31.4, 38.6, 87.1, 28.7, and 49.8 mM, respectively. Their activity was similar to quercetin (30.2 mM). These compounds exhibited no cytotoxicity at 30 mM. Compounds 1-8 were also tested for DPPH radical scavenging activity. Compounds 5, 6, 7 and 8 exhibited IC 50 values 26.7, 29.2, 21.2 and 34.5 mM, respectively. These activities were similar IC 50 value to antioxidant agent, quercetin (32.1 mM). But compounds 1-4 did not show scavenging activity at 100 mM. The above assay results suggested that the number of oxygen and the a, b bond of these compounds contributed a lot of anti-oxidation activity of the above compounds. Particularly, 4Ј-hydroxystilbene [13] [14] [15] derivatives showed more strong inhibitory activity of NO production and DPPH radical production than other stilbene and dihydrostilbene derivatives, the DPPH inhibitory activity reduced significantly while the NO inhibitory activity isn't affected much. This is a special finding for anti-oxidation activity of stilbene derivatives.
Experimental General Experimental Procedures
The UV spectrum was obtained on a Shimadzu UV-160 spectrophotometer, and the IR spectrum was recorded on a JASCO FT/300E spectrophtometer. The 1 H-and 13 C-NMR spectra were taken on a Varian Mercury-300Plus spectrometer, using tetramethylsilane (TMS) as an internal standard. The MS were obtained on a JEOL GC mate spectrometer.
Plant
Extraction and Isolation The air-dried of P. chinensis (10 kg) were extracted twice with 60% ethanol. The 60% EtOH solution were combined and evaporated of dryness to give 789.6 g of the extract. The extract was suspended in water (2 l) and partitioned with hexane (3ϫ2 l), ethyl acetate (3ϫ2 l) and n-butanol (3ϫ2 l), respectively. The amounted were hexane extract 36.1 g (44.7%), ethyl acetate extract 220.1 g (89.4%), butanol extract 149.8 g (68.7%), and yielded the aqueous extract 315.9 g (15.3%). The ethyl acetate extract was subjected to silica gel column chromatography (Wako gel C-300, Wako Pure Chemical Industry Ltd., 700 g, 12ϫ17 cm), eluted with hexane and ethyl acetate in increased polarity. The fraction (200 ml each) were combined according to TLC monitoring into 9 portions. The fourth portion was then applied to a Sephadex LH-20 column (Pharmacia Fine Chemical Co., Ltd., 7.5ϫ25 cm) eluted with CHCl 3 -MeOH (50 : 50) to give fr. 1-4, fr. 2 was further purified by preparative HPLC (Senshu park PE-GASIL ODS, 10ϫ250 mm, 70% CH 3 CN, 30% H 2 O; flow rate 4 ml/min; UV detector at 254 nm) to give 3 (43 mg) and 4 (35 mg), respectively. The fifth portion was applied to a Sephadex LH-20 column (7.5ϫ25 cm) eluted with CHCl 3 -MeOH (50 : 50) to give fr. 1-5 and fr. 3 was further purified by preparative HPLC (Senshu pak PEGASIL ODS, 10ϫ250 mm, 55% CH 3 CN, 45% H 2 O; flow rate 4 ml/min; UV detector at 254 nm) to give 7 (50 mg), 5 (33 mg), 1 (28 mg) and 2 (21 mg). The 7 portion was separated by silica gel column chromatography (3ϫ21 cm, eluted with CHCl 3 -MeOH 100 : 0-0 : 100) into fr. 1-7 and fr. DPPH Radical Scavenging Activity Radical scavenging activity was dertermined according to Biois's method. 16) The assay mixture contained DPPH radical solution (0.5 mM), 99% ethanol, 0.2 M acetic acid buffer and sample solution. The solution was rapidly mixed and the scavenging capacity was measured erectrophotometrically by monitoring the decrease in absorbance at 517 nm determined after 30 min and the scavenging activity calculated as a percentage of the radical reduction. Quercetin was used as a Inhibitory Activity on NO production from Activated MacrophagesLike Cell Line, RAW 264. 7 The cells were seeded at 1.2ϫ10 6 cells/ml into 96-well flat-bottomed plate (Sumitomo Bakelite, #8096R, Tokyo) and then incubated at 37°C for 2 h. Samples were tested at various concentrations of 100, 30, 10 and 3 mM in (nϭ4) duplicate. Sample solutions were added to the culture simultaneously with both Escherichia coli LPS. (100 ng/ml) and recombinant mouse IFN-g (0.33 ng/ml). Then cells were incubated at 37°C for approximately 16 h and subsequently chilled on ice. One hundred microliters of the culture supernatant was placed in duplicate in the wells of 96-well flat-bottomed plates. A standard solution of NaNO 2 was placed in alternate wells on the same plate. To quantify nitrite, 50 ml of Griess reagent (1% sulfanilamide in 5% H 3 PO 4 and 0.1% N-1-naphthyletylenediamidedihydrochloride) was added to each well. After 10 min the reaction products were colorimetrically quantified at 550 nm using a Model 3550 Microplate Reader (BIO-RAD) and the background absorbance (630 nm) was subtracted. The results were expressed as mean for duplicate independent experiments. Cytotoxicity was measured by the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay method.
